Utilization of a fos-lacZ plasmid to investigate the activation of c-fos during cellular senescence and okadaic acid-induced apoptosis.
C-fos is an immediate-early gene that is induced by external stimuli and is possibly involved in initiation of DNA synthesis by such stimuli. In these studies, we used the murine c-fos promoter coupled to a lacZ reporter gene to study fos induction in senescent and quiescent cells. In transfected, quiescent, immortal Syrian hamster embryo (SHE) cells (10W), serum stimulation induced the expression of the fos construct to the same extent that DNA synthesis was stimulated. In contrast, in transfected normal cells that have a finite life span, we observed that the cells failed to display upregulation of fos-lacZ in response to serum in individual cells as they senesced. High doses of the phosphatase inhibitor okadaic acid (160-1000 nM) also induced fos-lacZ expression in quiescent immortal cells; however, induction of DNA synthesis and expression of fos-lacZ were not coordinately induced as a function of okadaic acid concentration. Low concentrations of okadaic acid (0.16 nM) induced DNA synthesis but not fos-lacZ expression, indicating that induction of DNA synthesis by phosphatase inhibitors may bypass, at least quantitatively, the requirement for c-fos induction. At the levels of okadaic acid that induced fos-lacZ expression, cell death, rather than DNA synthesis, was observed. The cells died by apoptosis, thereby implicating a signaling pathway that includes c-fos induction in this process.